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Abstract: Cholesterol granuloma is a foreign-body type granu-
loma that forms in reaction to cholesterol crystals. We report a
rare case of focal cholesterol granuloma in the anterior medias-
tinum of a 62-year-old asymptomatic man that presented as an
indeterminate anterior mediastinal nodule on [18F]-fluoro-2-
deoxy-D-glucose-positron emission tomography and computed
tomography scans. T1- and T2-weighted magnetic resonance
images revealed markedly hypo-intense signals reflecting patho-
logic hyalinized collagen fibers. Magnetic resonance signal char-
acteristics might be helpful for distinguishing benign cholesterol
granulomas from malignant neoplasms.
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CASE REPORT
An asymptomatic 62-year-old man underwent an
[18F]-fluoro-2-deoxy-D-glucose-positron emission tomogra-
phy (FDG-PET) scan during a complete health examination,
including screening scans, at his request and at his own cost,
and was referred to our hospital for investigation of incidental
abnormal FDG uptake in the anterior mediastinum (Figure 1).
The standardized uptake value of the abnormal FDG uptake
area had a maximum of 3.3 and a mean of 1.9, and a
mediastinal neoplasm was suspected. The patient had a his-
tory of myocardial infarction, thrombosis in the left atrium,
and hyperlipidemia. He had completely recovered from these
disorders, and his only medication at the time of admission was
an anticoagulant drug (warfarin sodium tablet, 5 mg/day). Phys-
ical examination, pulmonary function tests, and laboratory stud-
ies revealed no abnormalities.
A chest computed tomography (CT) scan showed an
anterior mediastinal lesion measuring 2.0  1.8 cm in size
with slight contrast enhancement and spotty calcification
(Figure 2). Chest magnetic resonance (MR) imaging also
showed an anterior mediastinal lesion, with low signal inten-
sity on both T1- and T2-weighted images (Figure 3, A and B).
The coronal T1-weighted images showed that the lesion had
an irregular margin and was not encapsulated (Figure 3C).
Contrast-enhanced dynamic MR imaging revealed a gradu-
ally upward and weak enhancement pattern (not shown).
Because the imaging findings suggested the presence of an
invasive thymic neoplasm, surgery was performed. Sur-
gery revealed that the nodule was not associated with the
thymic tissue but was partially adhered to the thymus. The
nodule and adhering thymic tissue were resected through a
median sternotomy. Macroscopically, a 2.0  1.8  2.0-
cm, elastic hard nodule was present in the mediastinal fat
tissue; the nodule was not associated with the thymus. A
cut surface revealed that the nodule was whitish-yellow or
brown in color and had multiple calcified areas (Figure
4A). Microscopically, the nodule was identified as a cho-
lesterol granuloma, which is characterized by the presence
of macrophages, foreign body-type giant cells, cholesterol
crystals, and encapsulation by hyalinized collagen fibers
with scattered foci of calcification. Hemorrhage was also
observed (Figure 4, B and C).
The patient had an uneventful postoperative course and
was discharged 9 days after the operation; he is currently
healthy 2 years after the procedure.
DISCUSSION
Cholesterol granuloma, which is a reactant granuloma,
forms in response to cholesterol crystals and is considered a
foreign-body type granuloma.1–3 Histopathologically, the per-
meation of macrophages and foreign body-type giant cells
and fibrous granulation tissue are present in the periphery of
a cluster of a large number of cholesterol crystals. Cholesterol
granuloma is a benign condition that can present as a space-
occupying lesion and might mimic a malignant neoplasm.
The etiology of this granuloma is controversial; however, it is
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a well-recognized condition that affects patients with middle
ear-associated diseases such as otitis media and cholestea-
toma. In the literature, cholesterol granulomas are described
in numerous sites in the skull and facial skeleton, including
the frontal and petrous temporal bones, maxilla, and zygoma.
They are reported with less frequency in the peritoneum,
parotid gland, lymph nodes, thyroglossal duct, breast, kid-
neys, liver, and spleen.2 In the anterior mediastinal region,
cholesterol granuloma formation is reported in a multilocular
thymic cyst against a background of inflammatory reaction of
the thymic parenchyma4 and in a case of thymic seminoma
with prominent cystic changes, including chronic inflamma-
tory changes in the cyst walls.5 To our knowledge, only one
case of this type of granuloma formation occurring solely in
the superior mediastinum has been reported.6
The etiology of cholesterol granulomas of the anterior
mediastinum is unknown; however, disease mechanisms have
been proposed.1–3 Cholesterol granuloma formation is a pos-
sible sequela of chronic inflammation. In areas of chronic
inflammation, the neutrophil population decreases and the
FIGURE 1. [18F]-fluoro-2-deoxy-D-glucose-positron emis-
sion tomography transverse axial scan shows a lesion with
abnormal FDG-uptake (arrow) in the anterior mediastinum.
FIGURE 2. Chest computed tomography scan shows a le-
sion (arrow) with slight contrast enhancement and with
spotty calcification.
FIGURE 3. Both T1-weighted (A) and T2-weighted (B)
images show a low signal intensity lesion (arrow) with an
irregular contour in the anterior mediastinum, and coro-
nal T1-weighted image (C) shows that the low signal in-
tensity lesion (arrow) has an irregular margin and is not
encapsulated.
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macrophage and lymphocyte populations increase. Lipid ac-
cumulates in the form of cholesterol crystals and globules of
fat derived from degenerated cells. The relatively nonlysable
cholesterol crystals incite a foreign body-type giant cell
reaction that leads to granuloma formation. It is likely that the
deposition of cholesterol crystals depends on multiple factors,
both local and systemic.3 In the present case, the patient had
a history of hyperlipidemia, and there was minimal hemor-
rhage around the foreign body granuloma; these systemic and
local risk factors might have combined to precipitate crystal
shedding.
FDG is not tumor-specific and is also taken up in
benign diseases. Increased FDG uptake is sometimes ob-
served in individual muscles and adipose tissue in the neck
and shoulder regions, axillae, mediastinum, and perinephric
regions. In the present case, although FDG uptake in the
mediastinum correctly identified the presence of a nodule, the
diagnosis of a thymic neoplasm was incorrect, and the patient
underwent unnecessary surgery as a result of the unnecessary
screening. Physicians and radiologists must be aware that
FDG-PET screening sometimes leads to a misdiagnosis,
which can lead to unnecessary examinations or surgery.
The potential source of false positives for PET imaging
should be investigated in more detail. In the present case,
hemorrhage around the foreign body granuloma might induce
an acute inflammatory response dominated by neutrophils,
which are quickly replaced by an immune-based cellular
reaction characterized by aggregations of lymphocytes and
macrophages. This might progress to a chronic inflammatory
process with the formation of discrete clusters of cytokine-
recruited macrophages called granulomas. PET relies on
FDG uptake by abnormal tissue. Previous studies demon-
strated the accumulation of FDG in quantities similar to that
found in malignant tissue in lymphocyte and macrophage
aggregations in vitro, and in pulmonary tuberculomas or
sarcoid granulomas in vivo.
Although cholesterol granulomas of the petrous apex
had a characteristic appearance on conventional MR stud-
ies, which showed central regions of increased signal
intensity on both T1- and T2-weighted images,1 this find-
ing is not pathognomonic. In contrast, cholesterol-contain-
ing foreign body granulomas presenting as an inter-meta-
tarsal bursa showed low to intermediate signal intensity on
T1-weighted images, intermediate signal intensity on T2-
weighted images, and high signal intensity on short inver-
sion time inversion recovery images.3 After administration
of intravenous gadolinium, there was a peripheral enhance-
ment but no central enhancement.3
In the present case, on both T1- and T2-weighted
images, the lesion showed markedly hypo-intense signals
compared with skeletal muscle. These signal characteristics
reflect the underlying histologic features: abundant hyalinized
collagen fibers are responsible for low signal intensities on
both T1- and T2-weighted images. Although the lesion had
an irregular margin and was not encapsulated, suggestive of
an invasive tumor, the signal characteristics in this case might
be helpful for distinguishing granulomas with calcification
from malignant neoplasms.
In conclusion, mediastinal focal cholesterol granulomas
clinically mimic mediastinal neoplasms. The findings in the
present case demonstrate that cholesterol granulomas and
neoplasms cannot be conclusively distinguished on the basis
of FDG-PET. However, MR signal characteristics, which are
markedly decreased in signal intensity or are present in
central regions of increased signal intensities on both T1- and
T2-weighted images, might be helpful for distinguishing
between the two conditions.
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FIGURE 4. A, Cut surface of re-
sected specimen shows a whitish-yel-
low or brown nodule (arrows) with
multiple calcified areas. B and C, Mi-
croscopically, the nodule consists of a
cholesterol granuloma characterized
by the appearance of macrophages,
foreign body-type giant cells, choles-
terol crystals, and hyalinized collagen
fibers. Focal hemorrhage is also
present. Hematoxylin and eosin stain;
original magnification 12.5 for B
and 50 for C.
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